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Discussion and decision
1 Introduction

In RAN2#97bis meeting, RAN2 agreed that:

Agreement

1
Aim to limit the number of RRC messages i.e. avoid introducing several messages with similar content/ similar procedural handling (details can be discusses when more progress has been made on the individual procedures)

This contribution focuses the discussion on the preference to define a common procedure/message for resume and reestablishment, as well as, for release and suspend.
2 Discussion on resume and reestablishment
There are a number of scenarios where the UE sends an RRC message in RACH message 3 in LTE today when a stored UE context exists is RAN.  With the introduction of Inactive state in NR, there will be a number of additional scenarios – e.g., to transition from Inactive to Active/Connected (due to UL data/signaling access or in response to paging), RAN location notification area update, periodic RAN notification update, re-establishment of RRC connection during RLF, etc.   
In LTE, we have separate procedures and messages for them which are summarized as below:

	
	Reestablishment procedure
	Resume procedure
	Remark

	Trigger condition
	Failure case, e.g. RLF, IP check failure, HO failure, etc.
	UL data arrival/ signaling access or in response to paging, etc
	The trigger conditions do not need to be same;

	Action before sending request
	Cell selection
	UAC
	Cell selection/UAC can be performed based on conditions respectively;

	Content of MSG3
	PCI+C-RNTI+short MAC-I + cause value for reestablishment
	resumeID or truncatedResumeID + short MAC-I +cause value for resume
	UE id can be aligned

	MSG4
	Resume SRB1;

Only integrity protection
	Resume all RBs;

Both integrity/ciphering protection
	To reduce the service interruption, it would be good to recover SRBs+DRBs in the same procedure;


The common part for all these cases are: the information carried in the RRC message carried by RACH message 3 is essentially the same - a UE identity that can refer to a UE context in the gNB node, some authentication information and some cause value. The following UE IDs are currently used in LTE for different cases:
1 For re-establishment of RRC connection during RLF via RRCConnectionReestablishmentRequest:
ReestabUE-Identity ::=



SEQUENCE {


c-RNTI







C-RNTI,


physCellId






PhysCellId,


shortMAC-I






ShortMAC-I



}

2 For resumption/activation of RRC connection via RRCConnectionResumeRequest:
resumeIdentity-r13



CHOICE {


resumeID-r13




ResumeIdentity-r13,

truncatedResumeID-r13


BIT STRING (SIZE (24))

}

The same UE ID could be used regardless of the scenario. Therefore, taking into consideration the latest LTE and NR discussions, we suggest to use a L3 ID (i.e. I-RNTI built similarly to LTE resumeIdentity) which allows to uniquely identify the gNB where the UE AS Context is stored and the actual UE AS Context within that gNB. Note that signalling optimizations could also be discussed if companies would like to avoid sending the full ID where possible.
Proposal 1. Both RRC_CONNECTED and RRC_INACTIVE UEs are allocated a L3 RRC id, i.e. I-RNTI.

To have better user experience, 5G requires lower latency and interruption time. To achieve this purpose, for reestablishment, both SRB and DRB shall be resumed in the same message. Then the message 4 for reestablishment purpose shall also be both encrypted and with integrity protection which is same as resume procedure. As discussed in [1], it is possible to use same security procedure for reestablishment and resume. 
Proposal 2. Same message 3 is used for resume and reestablishment procedure with same UE id and MAC-I calculated with same input and calculation equation. Cause value should cover the purpose for both reestablishment and resume.

Proposal 3. Same message 4 is used for resume and reestablishment procedure to recover both SRBs and DRBs with ciphering and integrity protection.

Regarding complete message, there is no problem to use the same message for resume and reestablishment procedure.

Proposal 4. Same message 5 (complete message) is used for resume and reestablishment procedure.

Based on the discussion above, the common procedure can be used for resume scenarios and reestablishment scenario which can reduce specification efforts, and can also reduce complexity from both UE and network side.
Proposal 5.  A common procedure is used for at least the following scenarios: resume (i.e. RRC_INACTIVE to RRC_CONNECTED transition due to UL data arrival/signaling access or in response to paging), RAN notification area update (RNAU), periodic RNAU, and re-establishment procedures.

3 Discussion on release and suspension/inactivation

During RAN2#99, it was captured "FFS whether the same RRC message is used for the RRC transition from CONNECTED to IDLE and from CONNECTED to INACTIVE", however it was also captured the following:

· For CONNECTED to IDLE RRC transition (i.e. release procedure), RAN2 agreed that the RRC Connection Release kind of message is sent over SRB1, and could include release cause information, redirect carrier frequency and idle mode mobility control information.
· For CONNECTED to INACTIVE RRC transition (i.e. suspension or inactivation procedure), a RRC Connection Release kind of message is sent over SRB1 and can include (a) the same information as for release procedure (i.e. cause information, redirect carrier frequency and mobility control information), and can include (b) UE identity (or UE context identity), and optionally (c) suspension/inactivation indication (FFS if implicitly or explicitly), (d) RAN configured DRX cycle, (e) RAN periodic notification timer, and (f) RAN notification area.
Proposal 6. RAN2 confirms that same RRC kind of message is used to trigger the transition from CONNECTED to IDLE and from CONNECTED to INACTIVE (i.e. RRC Connection Release kind of message sent over SRB1).

4 Conclusion

The proposals captured are the following:
Proposal 1. Both RRC_CONNECTED and RRC_INACTIVE UEs are allocated a L3 RRC id, i.e. I-RNTI.
Proposal 2. Same message 3 is used for resume and reestablishment procedure with same UE id and MAC-I calculated with same input and calculation equation. Cause value should cover the purpose for both reestablishment and resume.

Proposal 3. Same message 4 is used for resume and reestablishment procedure to recover both SRBs and DRBs with ciphering and integrity protection.

Proposal 4. Same message 5 (complete message) is used for resume and reestablishment procedure.

Proposal 5. A common procedure is used for at least the following scenarios: resume (i.e. RRC_INACTIVE to RRC_CONNECTED transition due to UL data arrival/signaling access or in response to paging), RAN notification area update (RNAU), periodic RNAU, and re-establishment procedures.

Proposal 6. RAN2 confirms that same RRC kind of message is used to trigger the transition from CONNECTED to IDLE and from CONNECTED to INACTIVE (i.e. RRC Connection Release kind of message sent over SRB1).
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6.1 UE ID references from TS 36.331

–
ResumeIdentity
The IE ResumeIdentity is used to identify the suspended UE context
ResumeIdentity information element
-- ASN1START

ResumeIdentity-r13 ::=





BIT STRING (SIZE(40))

-- ASN1STOP

–
S-TMSI
The IE S-TMSI contains an S-Temporary Mobile Subscriber Identity, a temporary UE identity provided by the EPC which uniquely identifies the UE within the tracking area, see TS 23.003 [27].

S-TMSI information element

-- ASN1START

S-TMSI ::=






SEQUENCE {


mmec







MMEC,


m-TMSI







BIT STRING (SIZE (32))

}

-- ASN1STOP

	S-TMSI field descriptions

	m-TMSI

The first/leftmost bit of the bit string contains the most significant bit of the M-TMSI.


6.2 UE ID references from TS 36.423

9.2.91
Resume ID
The Resume ID IE is used to address a suspended UE Context within an eNB.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Resume ID
	M
	
	
	

	>Resume ID not truncated
	
	
	
	

	>>Resume ID not truncated
	M
	
	BIT STRING (SIZE (40))
	40 bit Resume Resume Identity contained in the RRCConnection ResumeRequest message (TS 36.331 [9]) .

The 20 most significant bits refer to the eNB ID of the eNB that allocated the Resume ID, the 20 least significant bits identify the UE Context stored at the eNB that allocated the Resume ID.

	>Resume ID truncated
	
	
	
	

	>>Resume ID truncated
	M
	
	BIT STRING (SIZE (24))
	24 bit Resume Identity contained in the RRCConnection ResumeRequest message (TS 36.331 [9]).
The 12 most significant bits refer to the 12 least significant bits of the eNB ID of the eNB that allocated the Resume ID.

The 12 least significant bits refer to the 12 least significant bits that identify the UE Context stored at the eNB that allocated the Resume ID.


